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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photocatalyst 
having an excellent light transmittance and a lamp and 
an illumination device using the catalyst, which can be 
used as a photocatalyst film by a ultrafine particle 
coating method and has an improved adhesion property 
onto a substrate of the photocatalyst film and a high film 
strength so that the film is hardly damaged. 
SOLUTION: A metal oxide structural layer 3 having a 
large number of trough holes 3a is formed on a 
photocatalyst film 2 carried on a substrate. The 
photocatalyst film 2 can be formed by coating a 
dispersion of titanium oxide ultrafine particles and 
burning. The metal oxide structural layer 3 that is 
prepared by using at least one of silicon, aluminum and 

titanium is effective. The plurality of the through holes 3a are formed through decomposition 
and evaporation of synthetic resin particles at the time of burning by adding e.g. 30 wt.% or 
more of the synthetic resin particles to a coating liquid so as to form through holes 3a in the 
sites of the particles. A substance to be decomposed passes through the holes 3a in the 
metal structural layer 3 and is brought into contact with a photocatalyst film and decomposed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The photocatalyst object characterized by providing the metallic-oxide structure layer which 
was equipped with the through tube of the photocatalyst film supported by the base and; base and; large 
number, and was formed in the front face of the photocatalyst film, and;. 

[Claim 2] The photocatalyst film is a photocatalyst object according to claim 1 characterized by forming 
the ultrafine particle of titanium oxide as a principal component. 

[Claim 3] A metallic-oxide structure layer is a photocatalyst object according to claim 1 or 2 
characterized by consisting of a kind of oxide of Titanium Ti, silicon Si, and Aluminum aluminum at 
least. 

[Claim 4] A metallic-oxide structure layer is claim 1 characterized by porosity being 30% or more 
thru/or the photocatalyst object of any 1 publication of 3. 

[Claim 5] The lamp characterized by providing the claim 1 put outside at least thru/or the photocatalyst 
object of any 1 publication of 4, and; by using as a base the body of a lamp and; glass bulb which 
perform luminescence which the glass bulb is surrounding the light-emitting part and contains the 
wavelength of 400nm or less. 

[Claim 6] Lighting fitting characterized by providing claim 1 formed as a base in a part of **** means 
[ at least ] of the body of lighting fitting equipped with the **** means, and the body of; lighting fitting 
thru/or the photocatalyst object of any 1 publication of 4, and;. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lamp and lighting fitting which used a photocatalyst 

object and this. 

[0002] 

[Description of the Prior Art] deodorization and antifouling — and — or **************** which uses 
the photocatalyst film in order to perform antibacterial. 

[0003] If the light energy is absorbed in response to UV irradiation, an electron and a hole will generate 
the photocatalyst film to the semi-conductor which constitutes the photocatalyst film and presents a 
photocatalyst operation. An electron and a hole react with oxygen and water in a film front face, produce 
active oxygen, a radical [ activity / others ], etc., carry out oxidation reduction of the dirt which consists 
of the organic substance, or the stinking thing component, and decompose. 

[0004] Promising * * is most carried out titanium oxide among matter with a photocatalyst operation 
now. While the photocatalyst operation of titanium oxide is remarkable, it is because it is safe, it is a 
rational price industrially and it is the matter which can moreover obtain an initial complement. 
[0005] Recently, the motion which is going to make broad goods, such as building materials, lighting 
fitting, and a lamp, support the photocatalyst film paying attention to the usefulness of the photocatalyst 
film is active. 

[0006] Although it is in the manufacture approach of the photocatalyst film variously, generally the so- 
called dip method and the ultrafine particle dispersion-liquid coating method are used. 
[0007] The so-called dip method is the approach of applying the coating liquid containing the alkoxide 
of titanium, calcinating at the temperature of 400-500 degrees C, and forming the photocatalyst film, 
when it is titanium oxide, metaled alkoxide, for example, photocatalyst film, which constitutes the 
photocatalyst film in a base. Since it excels in film reinforcement, the photocatalyst film obtained by this 
manufacture approach is durable. 

[0008] An ultrafine particle dispersion-liquid coating method is an approach of applying to a base the 
water-soluble dispersion liquid which made water, iso pill alcohol, etc. distributing light catalytic 
ultrafine particles, such as titanium oxide, calcinating them, and obtaining the photocatalyst film. 
[0009] 

[Problem(s) to be Solved by the Invention] If the photocatalyst film obtained by the so-called dip 
method does not carry out long duration baking at an elevated temperature, its crystallinity in a film 
front face is not enough, and it has the problem that light catalytic is low. Since the softening 
temperature of glass is [ the base ] comparatively low in the case of soft glass, such as soda lime glass, 
and it cannot calcinate at a necessary elevated temperature, it is difficult to obtain light catalytic 
[ sufficient ]. 

[0010] Moreover, since the refractive index of the photocatalyst film which makes titanium oxide a 
subject compared with the refractive index of glass is large when the photocatalyst film is formed by the 
above-mentioned manufacture approach, there is also a problem that light permeability falls by the 
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optical interferential action produced according to both refractive-index difference. 
[001 1] Then, the applicant applied for adding metallic oxides, such as a silica, making the refractive 
index of the photocatalyst film small, and making it previously, almost equivalent to the glass of a base 
into the photocatalyst film, as Japanese Patent Application No. No. 140372 [ nine to ], in order to solve 
these problems in a dip method. While reducing the refractive index of the photocatalyst film by 
addition of a metallic oxide and preventing decline in light transmittance by invention of this 
application, the interference color was able to be prevented from being generated. 
[0012] On the other hand, although crystallinity is generally high and being excelled in light catalytic in 
an ultrafine particle dispersion-liquid coating method, while being fully hard to acquire adhesion with a 
base, when the binding material of the quality of organic is used, it is easy to generate a crack in the 
binding material. When a crack occurs in binding material, there is a problem that a permeability fall 
occurs by nebula etc. 

[0013] While this invention can be applied to the photocatalyst film by the ultrafine particle dispersion- 
liquid coating method, its adhesion over the base of the photocatalyst film improves, and film 
reinforcement is large and cannot get damaged easily, light transmittance sets it as the main purposes to 
offer the lamp and lighting fitting using a good photocatalyst object and this. 
[0014] 

[Means for Achieving the Goal] The photocatalyst object of invention of claim 1 is characterized by 
providing the metallic-oxide structure layer which was equipped with the through tube of the 
photocatalyst film supported by the base and; base and; large number, and was formed in the front face 
of the photocatalyst film, and;. 

[0015] In this invention and each following invention, unless it specifies especially, a terminological 
definition and technical semantics are based on a degree. 

[0016] (base) A base supports the photocatalyst film and permits chiefly that it is what is originally 
formed for other functions aiming at support of a photocatalyst (henceforth "functional material") not to 
mention the member aiming at photocatalyst film support. 

[0017] as functional material — construction material, such as a tile, a windowpane, and a ceiling panel, 
and the equipment for the object for kitchens, and health for example, a household-electric-appliances 
device and lighting - an appliance — the member of various arbitration requests, such as material, an 
object for deodorization, or a filter for dust collection, can be used as a base. 
[0018] As an ingredient of a base, it permits that they are a metal, glass, the ceramics (porcelain is 
included.), earthenware, a stone, synthetic resin, wood, etc. 

[00 1 9] The base needs to be equipped with the thermal resistance which can be equal to the baking when 
calcinating and supporting the photocatalyst film with an elevated temperature. 

[0020] (photocatalyst film) Especially the photocatalyst matter is not limited. However, it is desirable to 
use titanium oxide Ti02 as a principal component. While the photocatalyst operation of titanium oxide 
is remarkable as mentioned above, it is safe and is a rational price industrially, and since an initial 
complement can moreover come to hand, it is because promising ** is carried out most now as 
photocatalyst matter. 

[0021] Moreover, there are a rutile form and an anatase form in titanium oxide as the crystal structure. It 
is said that the photocatalyst operation is excellent in the direction of an anatase form. 
[0022] Therefore, in this invention, it is suitable to make the titanium oxide of an anatase form into a 
subject. However, a rutile form is mixed and formed in an anatase form in practice in many cases. 
Moreover, when using the ultrafine particle of titanium oxide, suitable amount mixing of the rutile form 
may be carried out at the anatase form. 

[0023] Furthermore, in this invention, you may add to titanium oxide, using photocatalyst matter other 
than titanium oxide. There are the following as other photocatalyst matter. It is W03, LaRhP3, FeTi03, 
Fe 203, CdFe204, SrTi03, CdSe, GaAs, GaP, Ru02, ZnO, CdS, MoS3, LaRh03, CdFe03 and Bi 203, 
MoS2 and In 203, CdO, Sn02, etc. One sort or two or more sorts can be mixed, and these matter can be 
used. 

[0024] Ti02, W03, SrTi02, Fe 203, CdS, MoS3 and Bi 203, and MoS2 and In2 since 03, CdO, etc. 
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have the absolute value of the redox potential of an equivalent-electrons band larger than the absolute 
value of the redox potential of a conduction band, its oxidizing power is larger than reducing power, and 
they are excellent in the deodorization operation by disassembly of an organic compound, the 
antifouling operation, or the antibacterial action. [ in addition, ] 

[0025] Moreover, in the field of raw material cost, Fe203 and ZnO are excellent in each above- 
mentioned matter. 

[0026] In this invention, titanium oxide can be used in the form of an ultrafine particle further again, an 
ultrafine particle ~ mean particle diameter -- 20nm or less ~ it should become - a 7-10nm very fine 
particle is said, and, if possible, moreover, the configurations of a particle are near and a particle with 
crystallinity there is little dispersion in particle size and good preferably at a globular form. 
[0027] While being able to obtain the light catalytic high photocatalyst film as an approach of forming 
the photocatalyst film which uses the ultrafine particle of titanium oxide as a principal component 
further again according to the dispersion-liquid coating method, the fault of the photocatalyst film by the 
above-mentioned process is removable. 

[0028] Therefore, it is suitable to adopt an ultrafine particle dispersion-liquid coating method, and to 
form the photocatalyst film on the occasion of operation of this invention. In an ultrafine particle 
dispersion-liquid coating method, if the dispersion liquid of the photocatalyst film are applied to a base 
and it dries and calcinates, it can form easily. In addition, baking can be performed in the range 200 
degrees C or more, for example, 300-600 degrees C. 

[0029] However, in this invention, manufacture of the photocatalyst film may be any of the so-called dip 
method and an ultrafine particle dispersion-liquid coating method. 

[0030] Minute amount addition of the silicon dioxide can be carried out further again at the 
photocatalyst film. A silicon dioxide acts as binding material. 

[003 1] In this invention, even if the photocatalyst film is not equipped with the substrate layer by having 
the metallic-oxide structure layer mentioned later, it can be made to put on a base by sufficient adhesion 
force, but if it requires, a suitable substrate layer can be used for it fiirther again. 
[0032] (metallic-oxide structure layer) Although a metallic-oxide structure layer is formed in the front 
face of the photocatalyst film, it must be equipped with many through tubes. The through tube is 
required in order not to prevent quality from contacting [ which should be decomposed according to a 
photocatalyst operation ] the photocatalyst film of a decomposition product-ed. However, it can make it 
possible to pass only the quality of a decomposition product-ed which permits contacting the 
photocatalyst film by controlling the opening size of a through tube. For example, what has a big grain 
size like smoke is prevented in a metallic-oxide structure layer, and to them, bacteria etc. can acquire 
deordorization and the photocatalyst object for antibacterial, if it enables it to pass to odor gas, or a 
liquid and a pan. 

[0033] Moreover, it is mainly desirable to constitute [ of silicon Si, Aluminum aluminum, and Titanium 
Ti ] a metallic-oxide structure layer from a kind at least. The oxide of these metals is chemically 
[ transparently and ] stable, and its degree of hardness is large. 

[0034] Furthermore, although not asked about a means to form many through tubes in a metallic-oxide 
structure layer, it is the following, for example, and can make and realize. 

[0035] That is, add, the synthetic resin, for example, the epoxy resin, of a suitable grain size for metaled 
compound liquid, for example, polysiloxane, which forms an oxide, it is made to distribute, and the 
coating liquid adjusted to suitable concentration with the solvent if needed is prepared. And by applying 
the coating liquid on the photocatalyst film, and calcinating it, a synthetic-resin particle decomposes by 
baking, disappears, and the marks form a through tube. It is controllable by adjusting the addition of a 
synthetic-resin particle, the number, i.e., the consistency, of a through tube. Moreover, the diameter of 
opening of a through tube is controllable by changing the particle size of a synthetic-resin particle. 
[0036] As means forming of a different through tube from the above, there is also the approach of 
forming the through tube crooked between particles by combining a metallic-oxide particle with a non- 
dense comparatively further again. 

[0037] The cross-section configuration of the through tube formed in a metallic-oxide structure layer 
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permits circular, the shape of a honeycomb, and that it is the configuration of arbitration in addition to 
this further again. Moreover, it permits that longitudinal-section configurations are configurations of 
arbitration, such as cylindrical, a letter of a curve, and a letter of crookedness. 

[0038] (other configurations) When forming in a base through a substrate layer, it consists of a metallic 
oxide and a substrate layer which equips the front face with the concave convex can be used, without 
putting the photocatalyst film on a direct base front face. Since it consists of metallic oxides, generally 
this substrate layer is equipped with transparency, and its affinity with the photocatalyst film which uses 
titanium oxide as a principal component can be good, and can make it bind it to a base firmly by baking. 
Moreover, while the bond strength of the photocatalyst film improves when the photocatalyst particle of 
the photocatalyst film advances into irregularity since the front face of a substrate layer forms the 
concave convex, inclination distribution of a refractive index is formed in the direction of thickness, and 
the light permeability of a photocatalyst object is raised. In addition, if it requires, the crevice of a 
substrate layer can be made to penetrate to the front face of a base. 

[0039] (operation of this invention) In this invention, the following operations are done so by having 
formed the metallic-oxide structure layer equipped with many through tubes on the photocatalyst film. 
[0040] (1) A metallic-oxide structure layer acts as an antireflection film. 

[0041] Since the metallic-oxide structure layer is equipped with many through tubes, an equivalent 
refractive index becomes small and it acts as an antireflection film. 

[0042] Therefore, when glass is used for a base, light permeability improves about a maximum of 6 to 
8% from the glass of the ground. 

[0043] (2) A blemish makes it hard to attach a metallic-oxide structure layer in the front face of a 
photocatalyst object. 

[0044] A blemish makes it hard to protect the photocatalyst film and to be attached, since a degree of 
hardness is the high intensity of 8H thru/or 9H and the metallic-oxide structure layer has covered the 
front face of the photocatalyst film. 
[0045] (3) Enlarge bond strength of the photocatalyst film. 

[0046] Like the formation fault of a metallic-oxide structure layer, if it is made for the part to advance 
into the photocatalyst film, the bond strength of the photocatalyst film will be raised united with the 
photocatalyst film. 

[0047] (4) An alternative photocatalyst operation is acquired. 

[0048] By controlling the diameter of opening of the through tube of a metallic-oxide structure layer, 
passage of only a gas and a liquid can be enabled and it becomes possible to make it alternative 
photocatalyst objects, such as deordorization and antibacterial. 
[0049] (5) A photocatalyst operation is strong. 

[0050] While a blemish cannot be easily attached to a front face due to a metallic-oxide structure layer 
as mentioned above and also being able to enlarge bond strength, since it seems that a metallic-oxide 
structure layer does not check a photocatalyst operation since the metallic-oxide structure layer is 
equipped with many through tubes, the ultrafine particle of titanium oxide with high crystallinity and a 
strong photocatalyst operation can be used, and a strong photocatalyst operation is acquired in 
connection with this. 

[0051] The photocatalyst object of invention of claim 2 is characterized by forming the photocatalyst 
film considering the ultrafine particle of titanium oxide as a principal component in the photocatalyst 
object according to claim 1. 

[0052] Having the strong photocatalyst operation, as mentioned above, since the photocatalyst film is 
formed using the ultrafine particle of titanium oxide, bond strength of this invention is large, and it can 
acquire the photocatalyst object to which a blemish cannot be attached easily. 
[0053] Using the ultrafine particle of titanium oxide as a principal component means that only the 
ultrafine particle of titanium oxide is good, and that the matter which contains other photocatalyst matter 
as an accessory constituent, or does not have a photocatalyst operation may be contained as an accessory 
constituent. For example, the ultrafine particle of titanium oxide can be made to bind with the titanium 
oxide film formed from the titanium alkoxide. In this case, although it is desirable to have the 
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photocatalyst operation as for the titanium oxide film, it may only be acting as binding material. 
[0054] The photocatalyst object of invention of claim 3 is characterized by a metallic-oxide structure 
layer consisting of a kind of oxide of Titanium Ti, silicon Si, and Aluminum aluminum at least in the 
photocatalyst object according to claim 1 or 2. 

[0055] Each metallic oxide specified in this invention has good transparency, and its reinforcement is 
large. 

[0056] Moreover, it makes optical interference hard for the oxide of silicon and aluminum to make a 
difference with the refractive index of a base small, and to produce, since the refractive index is smaller 
than the refractive index of the photocatalyst film. 

[0057] furthermore, although the metallic-oxide structure body whorl layer containing silicon oxide and 
titanium oxide can be formed, firm adhesion can be acquired while being able to adjust the refractive 
index of a metallic-oxide structure layer to a request by 40:60-80:20 boiling silicon oxide and titanium 
oxide comparatively by the weight ratio in such a configuration, and carrying out. 
[0058] If the particle of titanium oxide is mixed and calcinated to silicon oxide, silicon oxide can act as 
binding material and can form the adhesive good metallic-oxide structure layer to the photocatalyst film 
further again. In order to form such a metallic-oxide structure layer, the coating liquid which diluted 
silicon compounds, such as a polysiloxane, with the organic solvent for silicon oxide is adjusted, and it 
applies to a base, and calcinates. Coating liquid is made to distribute the titanium oxide of a desired 
particle size in that case. 

[0059] The photocatalyst object of invention of claim 4 is characterized by the porosity of a metallic- 
oxide structure layer being 30% or more in claim 1 thru/or the photocatalyst object of any 1 publication 
of3. 

[0060] This invention specifies a desirable metallic-oxide structure layer from the rate of the pore 
produced in a metallic-oxide structure layer by the through tube. 

[0061] Although it is in this invention and porosity is generally 30% or more, it is 70% or less 
preferably. In addition, since the number of through tubes decreases that porosity is less than 30%, 
contact of the quality of a decomposition product-ed to the photocatalyst film decreases and 
photocatalyst effectiveness begins to fall, it is not desirable. When porosity exceeds 70%, since the fall 
of the reinforcement of a metallic-oxide structure layer becomes remarkable, it is desirable to make it to 
70% or less if possible. 

[0062] The lamp of invention of claim 5 is characterized by providing the claim 1 put outside at least 
thru/or the photocatalyst object of any 1 publication of 4, and; by using as a base the body of a lamp 
and; glass bulb which perform luminescence which the glass bulb is surrounding the light-emitting part 
and contains the wavelength of 400nm or less. 

[0063] The lamp of this invention does not ask a luminescence principle. For example, it permits that 
they are an incandescent lamp, a discharge lamp, etc. 

[0064] In the case of an incandescent lamp, the tungsten halogen lamp with a high color temperature has 
a luminescence rate with a wavelength of 400nm or less higher than electric lamps for general lighting, 
but you may be an incandescent lamp for general lighting. 

[0065] In the case of a discharge lamp, any of a low-pressure discharge lamp and a high-pressure 
discharge lamp are sufficient. 

[0066] As a low-pressure discharge lamp, there is a fluorescent lamp, for example. The fluorescent 
substance used for a fluorescent lamp can be chosen, and luminescence of 400nm or less can be made to 
increase suitably. There are comparatively few falls of the light, and since such a fluorescent lamp 
moreover has the good activation operation of a photocatalyst object as compared with the fluorescent 
lamp for general lighting, it is suitable as a lamp for photocatalyst object activation. However, it permits 
that this invention is a fluorescent lamp using the fluorescent substance of three- wave form 
luminescence and calcium halo phosphate fluorescent substance which are used abundantly from the 
former as an object for general lighting. 

[0067] Moreover, a germicidal lamp to mainly use luminescence of 400nm or less, the black light, a 
chemical lamp, etc. are permitted. 
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[0068] On the other hand, as a high-pressure discharge lamp, **** is permitted, for example with a 
mercury lamp, a metal halide lamp, a high-pressure sodium lamp, etc. 

[0069] In addition, a glass bulb may be a mode which is surrounding the discharge medium, and may be 
an outer tube which surrounds further the arc tube which has connoted the light-emitting part. 
[0070] In this invention, since the photocatalyst film is formed by using the glass bulb of a lamp as a 
base, the amount of luminescence of 400nm or less which a lamp generates even if can fully activate the 
photocatalyst film at least. 

[0071] Moreover, if the lamp of this invention is used, since the dirt matter of the fat of the tobacco 
which adheres to a glass bulb according to a photocatalyst operation, and quality of organic, such as 
smoke, will be disassembled, the flux of light fall by the dirt of a glass bulb decreases. For this reason, 
while being able to perform good lighting over a long period of time, the cleaning interval of a lamp can 
be lengthened. 

[0072] Furthermore, ****** and indoor air convect [ a heat convection ] around a lamp by generation of 
heat produced in connection with a lamp lighting up. Deodorization of air in contact with a lamp and 
sterilization are performed. Therefore, indoor air can be deodorized and sterilized by using the lamp of 
this invention. 

[0073] Lighting fitting of invention of claim 6 is characterized by providing claim 1 formed as a base in 

a part of **** means [ at least ] of the body of lighting fitting equipped with the **** means, and the 

body of; lighting fitting thru/or the photocatalyst object of any 1 publication of 8, and;. 

[0074] In this invention, any for an outdoor type and indoor are sufficient as lighting fitting. 

[0075] It permits that the **** means is used in one kind, such as a reflector, a globe, shade, translucent 

cover, and a louver, or two or more kinds of arbitration of combination. 

[0076] Moreover, although the photocatalyst film may be formed in the whole **** means, you may 
form in the part. 

[0077] Since dirt will be disassembled by forming the photocatalyst film although the optical-character 
ability as lighting fitting falls if the dirt which consists of the organic substance, such as smoke and fat 
of tobacco, by use adheres there, a **** means can control the fall of optical-character ability. 
[0078] Moreover, indoor deordorization and sterilization can also be performed by disassembling the 
stinking matter in the air in contact with a **** means, or sterilizing. 

[0079] Furthermore, it can also consider as deordorization or a sterilization means by making it the 
magnitude and structure which can contain a luminaire to a refrigerator, an air-conditioner, an air 
cleaner, etc., and arranging in these devices. 

[0080] Since the photocatalyst film is formed in a **** means so that he can understand from the above 

explanation, what has good transparency is suitable for the photocatalyst film. 

[0081] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0082] Drawing 1 is the notional important section expanded sectional view showing the 1 st operation 
gestalt of the photocatalyst object of this invention. 

[0083] Similarly drawing 2 is a notional important section expansion top view. 

[0084] As for a base and 2, in each drawing, 1 is [ the photocatalyst film and 3 ] metallic-oxide structure 
layers. 

[0085] The base 1 consists of soda lime glass. 

[0086] the photocatalyst film 2 applies to a base 1 the solution which made water and isopropyl alcohol 
distribute the ultrafine particle (mean particle diameter of about 1 Onm) of the titanium oxide which 
makes an anatase form crystal structure a subject, calcinates it at 300-600 degrees C, and uses titanium 
oxide as a principal component - it is made to bind photocatalyst film 2 and is formed. 
[0087] The metallic-oxide structure layer 3 forms much through tube 3a by adding an epoxy resin 
particle about 40% of the weight in the solution made to dissolve a polysiloxane in ethanol, adjusting 
coating liquid, applying on the photocatalyst film 2, making it dry, calcinating at an elevated 
temperature 400 degrees C or more, and carrying out decomposition evaporation of the epoxy resin 
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component. 

[0088] Drawing 3 is a graph which shows the spectral transmittance property in the 1st operation gestalt 
of the photocatalyst object of this invention with it of the example of a comparison. 
[0089] In drawing, an axis of abscissa shows wavelength (nm) and an axis of ordinate shows 
permeability (%), respectively. 

[0090] Curve A shows the spectral transmittance property of the photocatalyst object by this operation 
gestalt. Curve B shows the spectral transmittance property of the example of a comparison. In addition, 
the example of a comparison is soda lime glass of the ground which constitutes a base 1 . 
[0091] According to this operation gestalt, in the light and an infrared region, permeability is improving 
6 to 8% from the glass of the ground like [ it is ****** from drawing and ]. 

[0092] Drawing 4 is a graph which shows the measurement result about the resolvability of the ink in 
the 1st operation gestalt of the photocatalyst object of this invention with it of the example of a 
comparison. 

[0093] In drawing, an axis of abscissa shows elapsed time (minute), and an axis of ordinate shows 
resolvability (relative value), respectively. Moreover, Curve C shows the measurement result of this 
operation gestalt, and Curve D shows the measurement result of the example of a comparison, 
respectively. In addition, the example of a comparison is the photocatalyst object of the same 
specification as this operation gestalt except not having the metallic-oxide structure layer. 
[0094] According to this operation gestalt, it turns out like [ it is ****** from drawing and ] that the 
almost same outstanding photocatalyst operation as the example of a comparison is acquired. 
[0095] Next, as a result of performing the degree-of-hardness test by the pencil method of the 
photocatalyst object of this operation gestalt, it was 8H-9H. According to this invention, this shows that 
the photocatalyst object of very high film reinforcement is acquired. 

[0096] Drawing 5 is the notional important section expanded sectional view showing the 2nd operation 
gestalt of the photocatalyst object of this invention. 

[0097] This operation gestalt forms through tube 3 a of the metallic-oxide structure layer 3 in the shape 
of a honeycomb. 

[0098] Drawing 6 is the important section cross-section front view showing the fluorescent lamp in 1 
operation gestalt of the lamp of this invention. 

[0099] For a glass bulb and 12, as for a fluorescent substance layer and 14, in drawing, the photocatalyst 
film and 13 are [ 1 1 / a filament electrode and 15 ] mouthpieces. 

[0100] The glass bulb 1 1 contains the functional division as a fluorescent lamp airtightly inside while 
functioning as a base to the photocatalyst film 12. That is, number torr enclosure of the rare gas which 
makes a subject the mercury and the argon as a discharge medium inside the glass bulb 1 1 is carried out, 
the fluorescent substance layer 13 is supported inside, and the filament electrode 14 of a pair is further 
****(ed) to both ends. 

[0101] a mouthpiece 15 - the mouthpiece of the shape of a cap made from aluminum — body 15a and a 
mouthpiece — the mouthpiece of a pair insulated and attached in body 15a ~ it consisted of pin 15b and 
the both ends of the glass bulb 1 1 are pasted, the both ends of the filament electrode 14 — respectively » 
a mouthpiece — it connects with pin 15b. 

[0102] Then, if it illuminates using the fluorescent lamp of this operation gestalt, the organic dirt matter 
which adhered on the surface of the fluorescent lamp will be disassembled by photocatalyst operation of 
the photocatalyst film 12, the stinking matter in the air which contacted will be disassembled, and 
surrounding deodorization will be performed according to it. 

[0103] Drawing 7 is the perspective view showing lighting fitting for a tunnel in 1 operation gestalt of 
lighting fitting of this invention. 

[0104] For a front frame and 23, as for a lamp socket and 25, in drawing, translucency glass covering 
and 24 are [ 21 / the body of a luminaire, and 22 / a high-pressure discharge lamp and 26 ] reflecting 
plates. 

[0105] The body 21 of lighting fitting came to fabricate a stainless plate to box-like [ which equipped 
the front face with opening ], and equips the tooth back with fixing-metal 21a. 
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[0106] The front frame 22 came to fabricate a stainless plate, and in the center, floodlighting opening 
22a and 1 side is equipped with hinge 22b, and it equips the side else with the latch (not shown). And it 
is pivoted in one flank by the side of the front face of the body 2 1 of a luminaire by hinge 2a free 
[ closing motion ], and it is constituted so that it may be fixed to a closedown location by latch. 
[0107] The front frame 22 is equipped with the translucency glass covering 23 in waterproofing through 
packing 2a made of silicone rubber. This translucency glass covering 23 has the comparatively high 
permeability property in a part of ultraviolet region [ at least ] with a wavelength of 400nm or less while 
penetrating the light. Moreover, the photocatalyst film shown in drawing 1 is formed in the front face of 
the translucency glass covering 23. 

[0108] The lamp socket 24 is arranged in the body 21 of lighting fitting. 

[0109] A high-pressure discharge lamp 25 emits the ultraviolet rays of the reinforcement beyond 0.05 W 

to wavelength within the limits of 340-400nm per flux of light 10001m of the light. 

[01 10] A reflecting plate 26 is arranged in the body 21 of lighting fitting, and it is constituted and it is 

arranged so that the light emitted from the above-mentioned high-pressure discharge lamp 25 may be 

reflected with a reflecting plate 26 and a necessary luminous-intensity-distribution property may be 

shown. 

[0111] The stabilizer, the terminal block, etc. are arranged in the tooth-back side of the reflecting plate 
26 of the body 2 1 of lighting fitting. 

[0112] Then, lighting fitting of this operation gestalt is installed in a tunnel through fixing-metal 21a, 
and use is presented with it, and it illuminates the inside of a tunnel. 

[01 13] Moreover, lighting and the dirt of the organic substance, such as smoke which the photocatalyst 
film is activated by ultraviolet rays and adheres since the ultraviolet rays of wavelength within the limits 
of 340-400nm also pass the translucency glass covering 23 together with the light and it mainly carries 
out incidence to the photocatalyst film, emitted to coincidence from a high-pressure discharge lamp 25 
are disassembled, and self-cleaning is performed. 
[0114] 

[Effect of the Invention] In order according to each invention of claim 1 thru/or 4 for the equivalent 
refractive index of a metallic-oxide structure layer to become small and to act as an antireflection film 
by having supported the metallic-oxide structure layer which equipped with many through tubes the 
front face of the photocatalyst film formed in the base, Since light permeability improves and the front 
face of the photocatalyst film is protected by the metallic-oxide structure layer, A blemish stops being 
attached easily, and if the lower part of a metallic-oxide structure layer advances into the photocatalyst 
film in part, enlarges bond strength of the photocatalyst film and controls the diameter of opening of a 
through tube, the photocatalyst object which can also perform an alternative photocatalyst operation can 
be offered. 

[01 15] According to invention of claim 2, when the photocatalyst film is, in addition, using the ultrafine 
particle of titanium oxide as the principal component, a photocatalyst object with a strong photocatalyst 
operation can be offered. 

[0116] According to invention of claim 3, when a metallic-oxide structure layer consists of a kind of 
oxide of titanium, silicon, and aluminum at least in addition, transparency is good and can offer a 
photocatalyst object with large reinforcement. 

[01 17] According to invention of claim 4, when a metallic-oxide structure layer is 30% of porosity, the 
photocatalyst object with which many through tubes are formed and contact of the quality of a 
decomposition product-ed to the photocatalyst film is performed good can be offered. 
[0118] According to invention of claim 5, the lamp which has claim 1 thru/or the effectiveness of 4 can 
be offered. 

[0119] According to invention of claim 6, lighting fitting which has claim 1 thru/or the effectiveness of 
4 can be offered. 
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